It is well known that adsorbents having N-methyl-D-glucamine (NMDG) preferentially adsorb boron. The boron adsorbent developed in this study has promising properties of rapid boron adsorption from the natural water. The adsorbent was prepared by radiation induced graft polymerization of glycidyl methacrylate (GMA) onto non-woven polyethylene fabrics in aqueous medium, and following chemical modification with NMDG The resulting adsorbent was evaluated by column-mode adsorption of boron at various flow rates. Comparison between graft adsorbent and granular resin, graft adsorbent has 4 times higher bed volume (BV) at breakthrough point at space velocity (SV) 50 h-1. The BV at breakthrough point of graft adsorbent at SV 100 h-1 gave the same one with granular resin at SV10 h-1.
Introduction
Boron is widely distributed in the environment more often as boric acid or borate salt which is harmful to human organism, therefore WHO revised a drinking water guideline for boron in 1998. In response to this , a boron effluent standard was limited in 10 ppm by water pollution control law in Japan. Then, it is expected that regulation for boron is more severe in near future. The most commonly used removal techniques for boron are chemical clarification and ion-exchange of granular resin having N-methyl-D-glucamine (NMDG). The chelating adsorbents having NMDG have been extensively investigated because NMDG has high affinity for boron adsorption [1, 2] . But conventional adsorbents had a slow adsorption rate, and were difficult to adsorb low concentration boron efficiently. Therefore, we have been developed a new method to make more effective adsorbents for boron removal. Radiation induced graft polymerization (RIGP) is a convenient technique for modification of polymeric materials. In the case of graft polymerization, a metal adsorbent was prepared by introducing the chelate function to a trunk polymer like polyethylene. The irradiation of electron beam is capable of creating radicals in the trunk polymer. The irradiation procedure can be done dry-ice temperature without any chemical reagents. RIGP represents a useful way to improve the quality of a variety of natural materials and extend the range of their uses, and the technique can be done easily by using a conventional polymer like polyethylene in various shapes such as membrane, cloth and fiber [3, 4] .
In this study, development of adsorbent for rapid removal of boron was synthesized by radiation graft polymerization technique, and evaluated its adsorption ability for boron with batch and column mode. 
Elution test
The elution test carried out by using the 1M HCl at SV50 h-1. The result was shown in Fig. 7 . The all adsorbed boron could be eluted by 1 M HCl less than 20 bed volume. Thus, the boron can be concentrated 20 times by the column of NMDG adsorbent at SV50 h-1. After the elution of boron, the adsorbent can be used repeatedly.
